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Presentation Overview
m [FC basics

¢ IFC i1s ready!

® Why Building Information Model (BIM)?

¢ O&M FAN should be BIM-based

m Project use of IFC Model Server

¢ IFC can be used for real projects

I[FC model servers - introduction

¢ IFC model servers available for prototype FAN

m The SABLE project

¢ Recommend FAN participation in SABLE FM work

m Conclusions
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Object-oriented Modeling

Cost view
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door
windows S[0:7?]

relating
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Room_connection [8 Room_id

related

International Open Standard = IFC model
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IFC model — completeness (May 2003)

(relative to capabilities used in current software)

Architecture
Building Services
Electrical Eng.
Structural Eng.
Code Checking
Construction Mgmt
Facilities Mgmt
Libraries

Drafting

O IFC1.0 m IFC1.5 O IFC2.0 O IFC2x m IFC2x2



IFC 2x2: Facility Management

++ Improved asset definition
Improved allocation of time, cost and work order data

++ Simplified order provision
Improved allocation of time and cost data

++ Extended cost model

Enables costing of any object, with any type of cost, at

any and all points in the lifecycle, total lifecycle cost capture,
budgets, estimates, cost roll up

- Service Life Data
Inclusion of capabilities for service life capture and management
including reference and expected service life and ISO based
service life factors.

- Environmental impact
Capture of environmental impact data for objects allowing
impact assessment to be carried out in support of sustainable
working.

- Permits
Allocation of permits for access, security, work

- Condition Monitoring
Captures condition data including both measured (by
Instrumentation) and assessed (by visual inspection).

- Request Capture
Captures ad hoc requests made for operating
and maintenance work and allocation of requests to work
orders.

- Operating and Maintenance information
Provision of capability to capture operating and maintenance
instruction information based on the US Navy/Dept of Health
developed OMSI XML standards

IFCs are “open”.
You can extend 1t!
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Implementation of IFC model

m Database of [FC software

m Available at: www.1ai-1nternational.org
(follow the link to implementation)
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http://www.iai-international.org/
http://www.iai-international.org/

Why Building Information
Models (BIM)?

m Background

¢ Point-to-point data exchange vs.
interoperability

¢ BIM

m Advantages of BIM
m Implications for FAN
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Point — to — point
communication
A -©

Communication 1s
Conveying meaning

(I -O— Gl

Message
Communication medium

Encoding

Concepts
to be com-
municated

Message
received,

Message
formed

decoded,
concepts
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Encoding of a message

Meaning - Data model
B -

w

Message
Communication medium

Concepts

to be com-
Message

formed

municated
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Format for IFC model data

Data model =
M. IFC model
: Aputo

*Part 21: *Part 28:
SPF ifcXML

*ISO 10303
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Point — to — point
communication

Civil

@/ Engineer \@

Iw )
Building Structural
B Owner Engineer

i
Lighting

Facilities

Manager \ g Designer
onstructio
Manager
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Agree on Semantics and

Syntax:

Participants can
communicate using a
common language

Any participant can

Civil
Engineer
O
|
Structural
Engineer
[ |

Facilities
Manager

Manager
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communicate with
any other participant

Facilitates high
performance teams



Agree on Semantics and Syntax
AND store data in one place (virtual)

Civil
Engineer

®  building information
model—an approach to
documentation that dictates
that all project data be
stored in one and only one

the result of a fresh look at
the construction process,
taking into account modern

computational tools.
Facilities
Manager

- Cyon Research White Paper,
2003

Manager
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Life cycle Interoperability: BIM

“Official project/facility data” in one virtual place
on internet, over life-cycle

Program

Project Feasi-
bility & Funding

Portfolio & Asset
Management

Construction
Contract

Commissioning

Building Information
Model (BIM)

Master planning
FM & Space

Repairs &
Refurbishment

Operations &
Energy, Env., Maintenance
Sustainability
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Must deal with Facility Portfolio

anadage e
Business Strategy | Real Estate Profiles of Facilities in
of Operating Units Strategy the Portfolio
Overall Portfolio Asset Management d " e of the
Management s AC(Q e d % a 8 LS
10 U ona and an
A RA D approa ended a
e Overa Compare, then Strategic Programming
arp 0 for actions to remedy gaps P

Q
Select Team Select Team
0

Programming for Design or Integrated
for Fit-up Process of

Technical Programming for a Project

Supporting and Financial Analyses
Micro Statement of Requirements

3 ; ’ construction
Keep / Dispose / Rent / Build / Buy Compare with Compare with
Statement of Requirements Statement of
0 N3 Construction and shop Requirements Prope
drawings and specifications and adjustas aeme
and e anie

Functional Programming
Financial Planning and Project Alternatives
Macro Statement of Requirements

oning and compare to requirements

I
Operation and Maintenance
U
Minor Repairs and Alterations
U
Update functionality requirements and
serviceability ratings. Compare.
Proposals for Major ~ (A——¢ | -
Repairs and Alterations \ RP"OPOS""IE ﬁ)/r Ma{gr
Update functionality epairs and Alterations
requirements and
serviceability ratings. S— —— .
Compare. l'll 00 ona (] F a
Minor Repa Update functionality ed 2002-08-30

Alterati requirements and
serviceability ratings.
Compare.
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What is BIM?

“A computable representation of the physical
and functional characteristics of a facility, and
its related project/life-cycle information. It
integrates all the relevant aspects into a
coherent organization of data that computer
‘applications can access, modify and/or add to
it, if authorized to do so, using open industry
standards.”

- Francois Grobler, 2004
Should be based on open standard!
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Role of IFC Model Servers

Common Project p,—OJ
Model Ak library

Applications reusing
the intelligence

defined by IFC and
Business Objects.

business logic developed
once by domain experts)

The Middleware (server) that
ensures that a logical object is (R /T J A
stored in a persistent database

and can be shared securely and
consistently to all users in a
workflow.

Model Server The logical shared object model

ProjecDB CorporateDB | ResourceDB
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IFC alignment with other models:
Partner-ae XML

CIS/2: Steel detailing &
Manufacturing

Liang’s

Sensors Black box Doct \ Lumber industry
& robotics f.\ esignet

Contractor/

Building Information Lumber yard
Model (BIM)

IFC-Partner 8IZTOC€SS :
Interfacing . QI
industry

IFC-based .4—».

Interoperability
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Advantages of BIM

m Facility owner owns and controls their valuable data;
up-to-date, accurate, accessible

m Software 1s interchangeable; users in charge!
m Opportunities for process improvement
m Evolving building brain -> “smart”, self-aware

m [mplications for FAN

¢ Opportunity to integrate sensing and control with
condition, operational information

¢ Could derive data from BIM as needed
¢ Contribute to BIM for use by others
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How are IFCs implemented?
How do applications interoperate?

IFC
Object
library




IFC Object Servers

Application Application
A B

®

Application
N

Y

Product,
Other data

)

;  » :




Why is a new classification
system necessary?

IFC
Object
library

Cost
Estimating
Product, ‘
other data ’ ’ '

% IFC SPF pu - -
Database

transfer file;

“double hung
window”




OmniClass Tables

11 - Construction Entities 32 - Services
— by Function 33 - Disciplines
12 - Spaces 34 - Organizational Roles
— by Function 35 - Process Aids
13 - Construction Entities
Jé—Spa_czz Al 41 - Information

42 - Materials

— by Form
49 - Properties

21 - Elements (UniFormat™)
22 - Work Results

- (MssthFOtfmatTM> See www.occsnet.org
— Froaucts
31 - Phases
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Demonstration of Effective Information
Flow in the Building Industry enabled by
IFC Model Servers

AEC Systems
Orlando, 19 February 2004

DDS NO, EPM NO, Graphisoft R&D HU, Olof
Granlund FI, Tekla Corp. FI, Solibri FI
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Munkerud Project

m Collaboration between OBOS og

Selvaagbygg through joint venture
SELBOS AS

136 apartments in Phase 1
m Seondre Nordstrand, Oslo
m Finished 1in 2003
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Strategy for collaboration
IFC

Structural
HVAC
Electrical p

u \——4 Piped Services / Fire

\

Key coordination disciplines

Elevator / transportation

Specification
Estimating

Other...

Building Server
(EPM’s EXPRESS -
Data Manager)
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IFC Implementations

''''''''''

Architecture -

ArchiCAD

BS - HVAC Partner
Electro Partner

Energy efficiency -
Riuska

Auditing - SMC Server -

EDMmodelServer
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Design Phases — Finland ARK 95

Project Stages Models
1. Facility study 1. Requirements Model
2. Project planning 2 Spatial Model
3. Overall design 5. Element Model

Detailed design 4.
Construction 5.

Commissioning 6.

Documentation Model
Construction Model
Operations Model
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IFC Model Server provides
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2021 Munkerud project

Byggetrinn | (36 units)

House 6 — 2U 2 (6 units)
House 7 — 3G 4 (12 units)

< House 8 — 3G 2V2 (18 units) —>

KR 8318 B319 8320 B2
b 5214 B115 B2I6 B217
8110. 8111 B1IZ2 8113

PLAN 3. ETG,

FASADE MOT @5T

i WOKKEN
Tam

Leil. 8318 - B6 m? Leil. B319 - 82 m?® Leil. 8320 - B2 m?’ Leil. 8321 - 86 m*

FASADE MOT 5YD
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DDS Ark Partner - Drawings
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Visualisation

The engineer imports
the design model and
does his own
visualisation




DDS Konstruksjons Partner
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i The timber frame
application calculates
the timber members
needed for the
fabrication and
erection of the walls




DDS Konstruksjons Partner
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Solibri Model Checker

ﬁSnllhr Model Checker

lzsues [0/d]

SMC allows the model
to be checked to
ensure all data 1s
consistent and meets
quality requirements

Solibri Model Checker




Olot Granlund Riuska

Simulation project: [- / akant 17.11.2003 [ =2 Location: [Finland, Helsinki ==

Simulation case: ]1. Case 1/ akant17.11.2003 .11 _.J
~Spacegoups————————————————

[ 2 5 w o=
Ty g (7] Calculation results =l x| J
'_ G HvaC [ahelithaty Hel [ Temperature Air flovwee rate
- GI Ventilation (54 spaces | (¥ Space: Case comparizon Hek Space: 12_2 STUE Space: 12_2 STUE i‘J
@ 301 Ventilation service | ¢ Space: Space comparizon 42 = 77
302 Ventilation service | € Space group results %g ] = L J
] B-E0 303 Ventilation service | Building: %E gg
- Spaces Evilding] = 35 s
o7 1 Starey 1 (20 spaces, 200 ] LcLe “] ac gg e 42
£ 2 Storey 2[20 spaces, 217 | SPECE: 26 L ¥ 35
o 3 Storey 320 spaces, 21: | [12.2
ml L 7

24 6 81012141618 2022 24

Hour of the day
1.Casze 1 e -

] -t ci00r

24 6 810121416152022 24
Hour of the day

— 1. Caze

pace 3D vigw ————————— | Thermal loacs
Space; 12_2 STUE

R 0o o : .
| N 2
: P :
Chart types: i / '-a.....____“h a0 _J
Space temperature, loads and air flow rate ;j Wome 30 LT L -.-'"__ 30 |l |
S ——— s s -
e e Based on the architect’s
—Stowey 20 vew T Z3e587:smnn: proposal the engineer
S T checks materials,

] T |l s grientation, space usage

|| Concuction tna windows) [l Equipment

E ' and calculates total

F | | | B thermal performance
|| [EEstemal |:|Internal Window -Door -Agamst gratnd

Space Iocatmn 3 ent||at|on TEIVICE area, Thermal Fpace group 'I —

& Start! & G @ ) Ci\Dds63, . 1 {5 Inbox - Mic.. | B RE: Huskm.. i B4 BARBi data... | & Erik‘Waold, | 1 i RIUSKAEN.. &Jasc Paint . |«-_~3.r‘“\aff)_‘- 1413




DDS VVS Partner
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DDS Elektro Partner
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Comlete building services
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Coordination, the most
complex of current tasks
now draws upon all the
multi-disciplinary data
available from the model
server



What 1s the impact of IFC?

®m Building owner may take ownership of decisions
and all information in building life cycle.

m Neutral standard provides low friction information
logistics.

I Y

4

Increase of reuse of information

Increase in competitive edge - locally &

internationally

m Better decisions through changes
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IFC Model Servers

] Definition of a Model server
1 A bit of history
J IMSvr

1 SABLE specification

IFC Model Servers - 26 Feb 2004
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Definition of an IFC Model Server

m A persistent object repository and
associated object management capabilities
to provide and control access to IFC model
data.

- m [t typically also includes methods to serve
[FC objects across the Internet

m May depend on relational databases for
persistent, secure storage ot data.
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IFC Model Servers: a Short History

m Servers were anticipated from the beginning
m Example of first genaration —
¢ BS Pro — Olot Granlund, Finnish Contractor

m [FC model server — Secom, Japan

m 2"d generation
+ IMSvr — collaboration between VI T & Secom
¢ BuroStep — EMS

+ EPM Jotne — EXPRESS data manager (EDM)
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VTT TECHNICAL RESEARCH CENTRE OF FINLAND

IMSvr Architecture

WSDL: Web Service Description Language (W3C) \WSDL l

DALC: Data Access Layer Component

WSLC: Web Service Layer Component

IFC Model Server

EXPRESS Schema
Converter

DDL: Data Definition Language
[FC Model Servers - 26 Feb 2004

SQL
Server




Brief Introduction of IMSvr Web
Service Methods

GetProjectList

¢ Returns list of IFC projects stored in the model server
GetObject

FindObjects

¢+ Returns IFC objects that are specified by entity type as XML
format.

SetAttribute

BatchExportModel

+ Returns IFC model that is specified by project name as BLIS-XML
format

RunPMQL

¢+ Returns the result of partial model query as XML or STEP P21
format.
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VTT TECHNICAL RESEARCH CENTRE OF FINLAND

LRequest: Get an IFC object

<?uml version="1.0" encoding="UTF-8" standalone="no" 7=
- <S50AP-ENY: Envelope SOAP-ENY:encodingStyle="http://schemas.xmlsoap.org/soap/encoding/" =mlns: SOAP-
EMY="http:ffschemas.xmlsoap.org/soap/envelope /">
- <SOAP-ENY: Body =
- <S0APSDKL| GetObject kmins: SOAPSDK 1="http:/ ftempuri.org/message /">
wstriserdame=userls/stridserMames
strPassword=userl</strPassword=
<strProjectiamesfortum_ sxmodel</strProjectMamez
<stroID=7DD99129D5FD439DAF1D1E432B47CEG2 < /stroID >
</SOAPSDE L GetObject=
</SOAP-ENY: Body >

</S0AP-ENV:Envelopes Web Service Method on IFC Model Server

Parameters of Web Service Method

Response from Server

<?uml version="1.0" encoding="UTF-8" standalone="no" 7=
- <S0AP-ENY:Envelope SOAP-ENY: encodingStyle="http://schemas.xmlsoap.org/soap/encoding/" zmlns: SOAP-
ENY="http://schemas.xmlsoap.org/soap/fenvelope /"=
- =S0AP-ENY:Body>
- <S0APSDKL: GetObjectResponse xmins: S0APSDE1="http:/ ftempuri.org/message /">
- <Resulis
<IfcBuildingStorey Globalld="bMt%s > | bZR:ES¥ e ok @me?2"
DwnerHistory="B2A44FD17EE64CD0B74DFODEEDF4EA2G"
LocalPlacement="430E79F9E88 144DDBIF8CABCE7CO91D46" BuildingStoreyReference="ACID1"
BuildingStoreyMame="" Elevation="0" calcTotalHeight="0" calcTotalArea="0" calcTotalVolume="0" /=
</Hesults=
</S0APSDKL: GetObjectResponses
</SOAP-ENY: Body=
</SOAP-ENY  Envelopes

IFC Object data (Enhanced BLIS-XML format)

IFC Mo el Sglr@/gt_rﬂs - 26 Feb 2004
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VTT TECHNICAL RESEARCH CENTRE OF FINLAND

Client Example: Java Servelet
implementation (Apache-SOAP)

Dreda A | B St -5 D

EEEIIIEEEEIIIIEEF
F

EE!!!‘EEEI

Java Servlet IFC Model
(Web based Server
IFC
Developed by VTT Building and Transport Application)
*Selecting building element on VRML Interface
*Getting selected element’s properties from IFC model
Server. -
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IMSvr Info

m http://cic.vtt.fi/projects/ifcsvr/

® In public domain

m Can be used now

¢ Not a commercial product — support
depend on original developers

® Next — SABLE project

IFC Model Servers - 26 Feb 2004
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http://cic.vtt.fi/projects/ifcsvr/
http://cic.vtt.fi/projects/ifcsvr/

Conclusions

m [FC 1s ready for pilot and real projects
m FAN should be BIM 1interoperable
m Examples of IFC Model Server Operation

m [FC models server are available for
prototype FAN

m Recommend FAN to participate in SABLE
FM view definition
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